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ABSTRACT 
 
This paper examines the existence of a non-linear relationship between oil price volatility and 
equity market uncertainty. The study specifically analyses the pattern of effects of oil price 
volatility on the broader equity market as well as the sectoral equity returns volatility within 
Australian Economy. We use a logistic transition based autoregressive model (LSTR) developed 
by Teräsvirta and Anderson (1992) and Teräsvirta, (1994).  We find that the hypothesis of 
linearity between oil price volatility and equity market uncertainty is rejected for six out of 10 
sectors of the Australian economy.  The retention of LSTR model suggests that the oil return 
volatility has high and low regimes that affect equity markets differently across the sectors. The 
transition functions suggest that switching of oil price volatility from low to high regime is 
abrupt for consumer discretion, financial and material sectors while such transition is smooth 
for consumer staple, energy, and industrial sectors. The results also show that some sectors are 
quicker in responding to heightened volatility. From the VAR framework, the impulse response 
functions show that a one period increase or a shock in oil price volatility raises volatility of 
equity in consumer discretion, consumer staple, finance, industry, telecom and consumer staple 
sectors. Of these, equity volatility in industries and financial sectors seem to exhibit a prolonged 
positive response following the oil price volatility shock. Also, equity volatility of industries 
seems to rise by much larger proportion compared to the equity volatility response of other 
sectors. These findings are helpful as a guide for sectoral rotation strategies. In view of the 
increased volatility of oil prices due to a negative impact of oil price shock and the resultant 
surge of uncertainty, Australian firms could formulate their short and long run investment plans 
based on volatility threshold level. Firms in consumer discretion, financial and industrial sector 
could consider postponement of investment if the volatility in oil price exceeds certain threshold. 
Also, firms in the consumer staple, energy and materials industry need to make prudent business 
decisions in situations where oil price volatility falls within the threshold range as identified by 
the LSTR2 models.  Based on the findings, there is a need for public policy formulation to reduce 
the adverse impacts of increased oil price uncertainties on the Australian economy during 
periods of unforeseen random events including depressions and crises. 
 
JEL Classifications: B22, C21, E1, G1, G11, G12 
Keywords:  Equity return volatility, oil price volatility, threshold, transition model, sectoral 
volatility. 
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INTRODUCTION 
 
Sources of stock market volatility has long been a topic of significant interest to both 
policy makers and market practitioners (Taylor et al., 2010; Adrian and Rosenberg, 
2008; Skinner, 1989; Altman and Schwartz, 1970). With the growth of global 
 
 
 
 
 
330 
economic activities and the resultant surge in energy dependence of various economies 
over the last several decades, changes in the price of crude oil are often regarded an 
important factor affecting a range of economic and financial variables. In particular, 
oil price changes could help understand fluctuations in stock prices, with significant 
implication for policy and practice. From a theoretical perspective, oil price volatility 
dynamics have significant economic impact in both net oil exporting and oil importing 
economies. The extant literature suggests that oil importing and exporting economies 
alike are adversely affected by heightened uncertainty in the oil prices, at both macro 
and micro levels (see Henry, 1974; Hamilton (1983; Ferderer, 1996). The adverse 
impacts on output and the macroeconomy due to oil price volatility implicitly suggest 
further flow on effects on stock markets that heavily depend on industrial investment 
and output growth (Kling, 1985). Bernanke (1983) suggests that uncertainty about 
energy prices may induce optimizing firms to postpone investments, which in turn 
leads to a decline in aggregate output, resulting in increased uncertainty in equity 
market.  
There have been a number of other studies linking oil prices and the stock 
market. Jones and Kaul (1996) investigate the effect of oil prices on stock returns in 
Canada, Japan, UK and US, and establish a link through changes in cash flows on stock 
prices.  Sadorsky (1999) and Papapetrou (2001) find a negative relationship between 
oil price shocks and aggregate stock returns for the US and Greece, respectively.  Some 
other recent studies that find that rise in oil prices leads to reduced stock returns include 
O’Neil et al. (2008) for US, UK and France, Park and Ratti (2008) for US and 12 
European oil importing countries, and Nandha and Faff (2008) for global industry 
indices. In another recent study, Masih et al. (2011) examine the volatility impact of 
oil price on stock return fluctuations in Korea and find evidence of a dominant effect 
of oil price volatility on real stock returns. Kannan et al. (2013) test spill over effects 
between Asian equity market volatility and the volatility of the two most dominant 
commodities, namely, crude oil and gold futures for 14 Asian markets. They find that 
volatility shocks in established and mature equity markets, spill over to the crude oil 
and gold futures markets. Creti et al. (2013) examine the linkage between price return 
of 25 commodities including crude oil and stocks. They show that the correlation 
between commodity markets and stock markets evolves through.  Choi and 
Hammoudeh (2010) investigate the relationships between commodity prices and the 
S&P 500 index and show evidence of increasing correlations between all commodities. 
However, these studies on the impact of oil price shocks on equity market largely 
ignore the existence of different regimes in the oil price volatility, which are likely to 
affect equity volatility differently at sectoral level. Hence this paper provides a new 
dimension in understanding how the sector specific equity volatility responds to oil 
price volatility shock. In the Australian context, Bowers and Heaton (2013) present 
evidence that crude oil returns, among other factors are correlated with the systematic 
risk factor in the Australian stock market. Faff and Brailsford (1999) examine the 
exposure of sector equity returns in Australia to an oil price shock as a pricing factor 
and find that oil prices are an important determinant of returns in the banking, energy, 
materials, and retail and transportation industries.   
  The contribution of this paper is expected to be twofold. First, despite a 
number of studies on oil price shocks, macroeconomy and equity markets performance 
(see for instance Hamilton, 1983; Cunado and Perez de Gracia, 2003; Kling, 1985; 
Jones and Kaul, 1996; Huang et. al., 1996; Sadorsky, 1999; Kilian and Park, 2009; 
Aloui, et al. 2012; Masih et. al., 2011; Ahmed and Wadud, 2011, Ahmed et al., 2012), 
there has been a dearth of studies examining the oil price volatility and equity volatility 
nexus at sectoral levels. One issue here is that literature has not considered whether 
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some sectors are more sensitive to the shocks in oil price volatility. Hirshleifer et al. 
(2009) and Narayan and Sharma (2011) suggest that sectors make up of market are 
indeed heterogeneous. In this study we are more interested in energy dependent sectors 
including energy sector, industrial sector, material and utility sectors. Hence, linking 
oil price volatility and equity markets dynamics through threshold based 
autoregressive approach at sector level, as done in this paper, is expected to add a new 
paradigm in the oil price and equity market relationship literature. 
Second, while a number of studies attempted to examine conditional 
relationship between oil price and equity markets (see Creti et. al., 2013) to the best of 
our knowledge, none in the literature considers threshold based approach to examine 
the impact of oil price volatility on equity markets uncertainty using linear and non-
linear regimes. Studies suggest that much of the relationships between economic 
variables are inherently non-linear (Kynes, 1936; Burn and Mitchell, 1946; Kaldor, 
1940; Goodwin, 1951; and Granger and Terasvirta, 1993). As evidenced by the extant 
literature on the nexus between energy markets and Australian stock markets, to the 
best of our knowledge, none has considered threshold based model of oil price 
volatility accommodating non-linearity of the responses at both market and sectoral 
levels. Therefore, current study provides newer insights about the importance of 
volatility threshold, effecting uncertainty in the equity market of a resource based 
economy such as Australia. 
The rest of the paper is organised as follows. In section 2 we briefly discuss 
oil price volatility measure, econometric modelling and the data. The results are 
presented and discussed in section 3. Section 4 concludes highlighting some policy 
implications in view of the findings of our study.   
 
ECONOMETRIC MODELS 
 
Returns measurements 
 
We measure equity and oil price returns as simple percentage change over two 
subsequent time periods. The sectoral equity returns are calculated as: 
 
𝑆𝑅𝑖𝑡 = (
𝑃𝑖𝑡
𝑃𝑖𝑡−1
− 1) ∗ 100 
 
Where SRit is the sectoral return at month t. Pit and Pit-1 presents sectoral indices at 
periods t and t-1, respectively. 
Similarly, return from oil price is calculated as: 
 
𝑂𝑅𝑡 = (
𝑂𝑃𝑡
𝑂𝑃𝑡−1
− 1) ∗ 100 
 
Where ORt presents oil price returns at period t and OPt presents West Texas 
Intermediate (WTI) oil prices. 
 
Econometric framework 
 
We use a logistic transition based autoregressive model (LSTR) developed by 
Teräsvirta and Anderson (1992) and Teräsvirta, (1994).  The LSTR estimates help to 
determine the speed at which transition takes place from one regime (lower level effect 
of oil price volatility on equity market) to another (higher level effect of oil price 
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volatility on equity market dynamics). In this framework, we identify two dynamic 
regimes characterizing oil price volatility and other control variables, broader stock 
market index and term spread. Our regression model takes the following form: 
 
 10 1 1 1 20 2 2 2
1 1
   ; ,    
p p
t jt j t t j t j t t t t
j j
s TS s TS g s c           
 
 
          
 
 
                                                                                                                      (1) 
 
Where, 𝑡 is the rolling standard deviation over 12 month window for 
respective equity sectors and  𝑠𝑡 is the transition variable (oil return volatility). Each 
of the sectors thus faces two regimes in oil price uncertainty, namely the high and low 
volatility regimes. The above specification allows for the smooth transition between 
two regimes where 𝑔(𝑠𝑡;  𝛾, 𝑐) is the transition function bounded by the values zero 
and one. Note that  𝑐 is the threshold parameter and  𝛾 represents the speed and 
smoothness of transition. In the standard LSTR model (1) above, we have also included 
term spread as a control variable, to proxy for the broader prospect for economic 
activities that are likely to affect various sectors. The term spread or the slope of the 
yield curve serves as a good predictor for future economic activity with a flat (steep) 
curve indicating weak (strong) economic growth prospect (Estrella and Trubin, 2006).  
Conventionally, two specific forms of the transition function 𝑔(𝑠𝑡;  𝛾, 𝑐) are used (see 
Teräsvirta and Anderson, 1992 and Teräsvirta, 1994 for details): 
 
                        𝑔1(𝑠𝑡;  𝛾, 𝑐) =  (1 + exp (−𝛾(𝑠𝑡 − 𝑐)))
−1      0             LSTR1 
model 
                        𝑔2(𝑠𝑡;  𝛾, 𝑐) =  1 −  exp (−𝛾(𝑠𝑡 − 𝑐)
2)     0             LSTR2 
model 
 
Note that when    then if ts c  then𝑔𝑖(𝑠𝑡;  𝛾, 𝑐) = 0; and if ts c then 
𝑔𝑖(𝑠𝑡;  𝛾, 𝑐) = 1, for i=1, 2. The LSTR1 specification accounts for asymmetric 
realizations in the sense that the two regimes are associated with small and large values 
of the transition variable relative to the threshold value. On the other hand, in the 
LSTR2 model, the transition function is symmetric around the threshold values; high 
and low values of the transition variable have the similar dynamics, but the middle 
values are characterized by different dynamics. In LSTR1 model, the equity return 
volatility is sensitive to oil return volatility if the oil return volatility exceeds certain 
value (c1) of the threshold parameter c. However, under LSTR2 model (or two regime 
model), the equity return volatility are responsive to oil volatility only when the oil 
volatility falls outside of the lower (c1) and upper (c2) bounds of the threshold 
parameter. Here the bounds are defined as how the two regimes are associated with 
small and large values of the transition variable st relative to c.  For LSTR2 model the 
grid is constructed over c1, c2 and . The range and grid for c1 and c2 can only be 
specified jointly. To test linearity against LSTR, Lagrange multiplier (LM) type 
linearity test is adopted to evaluate the null hypothesis of no-nonlinear relationship as 
proposed in Teräsvirta (1994). Upon ascertaining the type of relationship, the LSTR 
model is applied for respective sector to determine the impact of oil price volatility on 
equity market. 
Our main focus is to examine the linear and non-linear part of equation (1), 
and in particular, estimates of 𝛿1 and 𝛿2 will tell us how oil return volatility affects the 
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stock return volatility in different regimes. To ensure that model is properly specified 
we identify autoregressive structure of LSTR model on Schwatz Information Criteria 
(SIC). The LM type linearity test is adopted to evaluate the null hypothesis of no-
nonlinear relationship. We also use VAR analyses to examine potential causality 
between oil price volatility and equity market dynamics. 
 
Data Descriptions  
 
The empirical analysis in this paper is based on monthly data on 10 equity sectors, 
aggregate equity index and oil prices.  The data spans from the period from October 
1992 to December 2012, with 243 monthly observations for each sector. The monthly 
indices for respective sectors are based on Global Industry Classification Standard 
(GICS) within Australian stock market. The sectors include: consumer discretion 
(CMSDIS), consumer staple (CMSSTP), energy, finance (FINAN), health care 
(HLCR), industries (INDUS), materials (MAT), information technology (IT), 
telecommunication (Tel) and utility.  
The variable term spread (TS) has been measured as the difference between 
10 year (long term) treasury bonds and 3 months (short term) treasury notes. The 
volatility of stock returns and oil prices are measured by taking 12-month rolling 
standard deviations of monthly sector specific equity returns and oil prices, 
respectively.  Data for the equity indices of respective sectors are obtained from 
Thomson Reuters Datastream. To measure oil price volatility, we use West Texas 
Intermediate (WTI) spot price of crude oil. Data on 10 year commonwealth 
government bond and 3 month treasury notes are obtained from Reserve Bank of 
Australia (RBA) online databases.  
 
RESULTS AND DISCUSSIONS 
 
Volatility dynamics of equity and Oil Prices 
 
We begin by considering the return volatility patterns of equity markets and crude oil 
which are presented in panel a, b and c of Figure 1.  From Figure1, it can be observed 
that the consumer discretion (CMD) sector seems to exhibit relatively higher volatility 
as compared with other sectors. Industrial and health care sectors exhibit relatively 
lower level of volatility. Figure 1 also reveals that equity market volatility is not only 
time varying but also heterogeneous across different sectors. Overall, oil return 
volatility seems to be consistently higher than sectoral equity returns volatility. 
However, there seems to be some concordances between the two volatility series both 
in terms of their direction and magnitude (Figure 1). Thus diverse behaviour of 
volatility pattern provides an interesting avenue to examine the relationship between 
crude oil and equity returns volatility under linear and non-linear regimes.  
VAR analyses 
 
Our empirical analysis begins with granger causality and impulse response functions 
(IRF) generated through VAR system.1 This provides some preliminary insights of 
 
1 We undertook Johansen co-integration test for oil price volatility and the sectoral 
stock returns. We found that the null hypothesis of no-cointegration cannot be rejected 
for at least seven out of 10 sectors. Our inferences on the VAR impulse response 
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how the sectoral return volatility responds to oil price shock. While granger causality 
conveys information on a causal relationship between equity and oil price volatility, 
the IRFs provide further evidence by forecasting the sectoral responses. The following 
two subsections discuss both granger causality and the IRF in more details. 
 
 
FIGURE 1: VOLATILITY OF OIL PRICE SECTORAL RETURN IN 
AUSTRALIA 
  
(a)  Consumer’s Discretion  (b) Energy 
        
(c) Financial    (d) Industrial 
         
(e) Material    (f) Information Technology 
       
(g) Utility    (h) Telecom 
       
(i)  Consumer Staple   (i) Health Care 
 
Granger Causality 
 
We first examine whether oil price volatility causes equity returns volatility of various 
Australian sectors using a VAR framework. This provides useful insights about the 
 
functions are not affected by the fact that some of the variables may be nonstationary. 
For details on the advantage of using a VAR model in level, see Hamilton [1994], p. 
652. 
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nexus of oil price and sector specific equity return volatility. Following a common 
approach in the VAR methodology, especially when evaluating dynamic interactions 
among the variables, we write the VAR in level form as:  
     
1i
i0 

 
p
titt vXAAX
 
where X is a vector of oil price volatility (OILVOL) and stock returns volatility 
(RETVOL) such that X = [OILVOL, RETVOL], A0 is a 2  1 vector of constant terms, 
Ai is a 2  2 matrix of coefficients, vt is a 2  1 vector of error terms and p is the optimal 
lag order selected such that the error terms are serially uncorrelated.2       
The results from instantaneous Granger causality test from VAR model are 
reported in Table 1. The null hypothesis of no causality under linear condition cannot 
be rejected for consumer discretionary, consumer staple, health care, telecom and 
utility sectors while the null hypothesis of no causality for the remaining five sectors 
and broader equity index is rejected. Hence, the Granger causality test result confirm 
that oil price volatility does not Granger cause equity market volatility of consumer 
discretionary, consumer staple, health care, telecom and utility sectors in Australia. 
However, there is evidence that oil price volatility Granger causes equity volatility of 
Australian energy, financial, industrial, IT and material sectors. The test results also 
confirm that oil price volatility causes the Australian equity market index in general. 
  The evidence of causality indicated in Table 1 clearly reveals that the oil price 
uncertainty causes the equity market volatilities of the more energy dependent and 
technology intensive sectors in Australia, while such causalities seem to be non-
existent in the less energy dependent service sector industries.         
 
TABLE 1: THE EFFECT OF OIL PRICE VOLATILITY ON  
SECTORAL RETURN VOLATILITY 
 
Sector Test Value P-value 
CMSDIS 3.978 0.136 
CMSSTP 0.180 0.832 
Energy 5.360* 0.068 
Financial 8.025** 0.018 
Industrial 12.013*** 0.002 
HLCR 2.410 0.120 
IT 6.501** 0.010 
Material 5.893* 0.052 
TEL 0.005 0.944 
Utility 1.589 0.207 
Market 40.972*** 0.000 
*, ** and *** represent significance at 10%, 5% and 1% levels, respectively. 
 
Impulse responses 
 
Figure 2 shows the impulse responses of equity volatility of various sectors in 
Australia.  The impulse response functions show that a one period increase or a shock 
in oil price volatility raises volatility of equity in consumer discretion, consumer staple, 
 
2 The optimum lag is selected based on Akaike Information Criteria (AIC) and 
Swartz Criteria (SC). 
 
 
 
 
 
336 
finance, industry, telecom and consumer staple sectors. Of these, equity volatility in 
industries and financial sectors seem to exhibit a prolonged positive response lasting 
beyond 18 to 20 months following the oil price volatility shock. Also, equity volatility 
of industries seems to rise by much larger proportion compared to the equity volatility 
response of other sectors (Figure 2). Implicit in this phenomenon is the high oil 
dependence of a majority of the industries in Australia. The impulse response function 
depicted in Figure 2 partially confirms the causality test presented in Table 1.  The 
response of sectoral return volatility of consumer staple, consumer discretion, 
financial, telecom, industrial and IT are positive. On the contrary, we found a negative 
response of energy, health care and material to oil price shock. 
 
FIGURE 2: THE EFFECT OF OIL PRICE SHOCK ON SECTORAL EQUITY 
RETURN VOLATILITY 
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TABLE 2: LINEARITY TEST AGAINST LSTR MODEL (TRANSITION 
VARIABLE: OIL PRICE VOLATILITY) 
 
Sector p-value Suggested Model 
CMS-DIS 
CMS-STP 
Energy 
Financial 
Health Care 
Industrial 
IT 
Material 
Telecom 
Utility 
All Ordinaries 
 
0.000 
0.001 
0.000 
0.000 
0.053 
0.000 
0.092 
0.002 
0.082 
0.077 
0.003 
LSTR1 
LSTR2 
LSTR2 
LSTR1 
Linear 
LSTR1 
Linear 
LSTR2 
Linear 
Linear 
LSTR2 
 
LSTR model analysis 
 
Table 2 provides results of linearity test against LSTR model, based on Teräsvirta and 
Anderson, 1992 and Teräsvirta, 1994. The oil price volatility shocks with smallest p-
values are chosen as transition variable. The Choice of LSTR1 and LSTR2 is made 
based on a series of F-statistics which are detailed in (Teräsvirta and Anderson, 1992 
and Teräsvirta, 1994). For consumer discretion, consumer staple, energy, finance, 
industries and material, the null hypothesis of no linearity is rejected. Among the 
identified transition models, consumer staple and energy sector posits LSTR2 while 
the rest attained LSTR1 model. Arguably, since the VAR analysis does not capture the 
dynamics of the transition, LSTR model helps to gain more insights about the dynamic 
relationship between equity market and energy market volatility. 
 
LSTR model estimates 
 
Based on the linearity test presented in Table 2 above, we estimate the LSTR models 
for 6 equity sectors, which include, consumer discretion, consumer staple, energy, 
financial, industrial and material sectors as well as aggregate equity market index. We 
exclude the rest of the four sectors which exhibit no non-linear relationship between 
equity return volatility and oil price volatility. The estimates from the LSTR models 
for respective sectors and market are reported in Table 3.  
As the LSTR process involves estimation of many coefficients, for the sake 
of brevity, we only report the coefficients of interest.  As a first step, we test linear and 
non-linear parts (𝛿1 and 𝛿2) of the transition model, which examine the relationship 
between oil return volatility and equity markets volatility. There are four main findings 
those are worth highlighting. First, the null hypothesis of linearity between oil return 
volatility and equity market uncertainty is rejected for six sectors and the aggregate 
market. For the sectoral and market level volatility models, the retained specification 
is LSTR2 for consumer staple, energy, material as well as the broader equity index. 
For the rest of the sectors (consumer discretion, financial, and industrial), we attained 
LSTR1 form. The retention of LSTR model suggests that overall relationship between 
oil return volatility and equity markets is non-linear for the identified sectors and the 
broader equity market index. 
 
 
 
 
 
338 
TABLE3: LSTR BASED RESULTS USING OIL PRICE VOLATILITY AND 
EQUITY MARKET DYNAMICS 
 
Sectors Model 
LSTR 
 TS  TS c1 c2 
CMD 1 0.008 -0.0147 0.362 0.189 14.09  9.09 
  (-0.75) (-0.14) (-0.40) (0.00)*** (-0.94) -0.999 
CMST 2 0.249 0.006 0.249 -0.014 3.695 16.38 2.638 
  (0.02)** (-0.235) (0.109)# -0.734 (0.00)*** (0.00)*** -0.186 
Energy 2 -0.882 -0.038 0.368 0.335 4.309 15.593 3.787 
  (-0.73)   (0.00)*** -0.6213 (0.00)*** (0.00)*** (0.00)*** (-0.245) 
Fin. 1 -0.036 -0.029 0.196 0.112 13.5  10.00 
  (0.05)** (0.00)*** (0.06)* (0.00)*** (-0.99) (-0.99) 
Indus. 1 -0.036 -0.0321 -0.349 0.358 16.82  1.59 
  (-0.44) (0.00)*** (-0.85) (-0.853) (0.00)*** (0.05)* 
Mat. 2 -0.572 0.1216 0.576 -0.1492 18.68 17.35 48.06 
  (0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.08)* 
Market 2 -13.89 -2.91 14.395 1.373 12.12 11.036 19.26 
  (-0.82) (-0.79) (-0.82) (-0.79) (0.00)*** (0.00)*** (0.00)*** 
Note: This table reports results on the relationship between oil price volatility and equity market 
dynamics for 6 equity sectors and broader equity market index for Australia based on the 
following LSTR model𝑡 = 𝛼10 + ∑ 𝛼1𝑗𝑡−𝑗
𝑝
𝑗=1 + 𝛿1𝑠𝑡 + 𝛽1𝑇𝑆𝑡 + (𝛼20 + ∑ 𝛼2𝑗𝑡−𝑗
𝑝
𝑗=1 +
𝛿2𝑠𝑡 + 𝛽2𝑇𝑆𝑡)𝑔(𝑠𝑡;  𝛾, 𝑐) + 𝜀𝑡 where, 1 and 2 presents transition parameters under linear and 
non-linear regimes, respectively. Volatility threshold parameter of oil prices c takes a value of 
c1 under LSTR1 model and has a lower and upper band of c1 and c2, respectively under lSTR2 
model. 
***, **, and * denote statistically significance at 1%, 5%, and 10% levels, respectively. # 
presents marginal significance at 10% level.  TS presents term spread between long term and 
short term bond yields, used as control variable,  presents the smoothness of transition 
parameter. 
The values in parentheses present p-value for respective parameters. 
Second, the relationship between the degree of oil return volatility and equity market 
uncertainty is widely positive under non-linear regime (see columns 5 to 9 in Table 3). 
It is significantly positive for financial and material sectors. In other words, sectoral 
equity market volatility tends to increase more than proportionately with an increase 
in oil return volatility for these sectors. For the aggregate equity index, we also find a 
positive relationship under non-linear regime, though it is not statistically significant. 
Our results are consistent with the finding of Elyasiani et al. (2011). Turning to linear 
regime, we find a negative relationship between oil return volatility and equity 
uncertainty for most of the identified sectors and broader equity index except for 
consumer staple and consumer discretion sectors. An interesting result is found for the 
finance sector and the material sector, for which the coefficients (1) are negative and 
significant under linear regime. For the same sector, under non-linear regime, the 
coefficient (2) is positive and significant. Such relations under linear and non-linear 
regimes could be explained from a dual perspective.  On the one hand, the Australian 
financial sector has been one of the heavily regulated sectors, which has been closely 
monitored and has been immune from external shocks during the global financial 
crisis. Thus a negative linear coefficient for the financial sector signifies that financial 
sector has been able to firmly withstand the volatile financial environments and other 
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shocks emanating from demand and supply of energy markets at a lower level of 
volatility. Next, material and mining sectors are the engine of growth for a resource 
based economy like Australia. Thus, the sector may take all possible initiative to 
minimize potential losses emanating from high volatility oil regimes. It is also 
observed that at linear or lower oil return volatility regime, most of equity return 
volatility at sectoral level is heavily influenced by the term spread which serves as a 
proxy for economic environment.  
Third, it is clearly observed from Table 3 that although consumers’ discretion, 
financial and industry sectors retain LSTR1 form, the equity return volatility of the 
industrial sector is significantly affected once volatility in oil price exceeds certain 
threshold level, as indicated by the estimates of the threshold parameter c1.   On the 
contrary, consumers’ staple, energy and material sectors retain LSTR2 form suggesting 
that the equity return volatility of these sectors are highly sensitive when oil return 
volatility falls within the lower and upper bounds of the threshold estimates (c1 and 
c2). In general, these findings suggest that the level of sensitivity in response to oil 
return volatility is widely heterogeneous across the sectors.  This confirms our initial 
assertion of sectoral heterogeneity. This is also consistent with the findings of Fama 
and French (1997) who show substantial differences in factor sensitivities across US 
industries.  For consumer staple, energy, industry and material sectors, the effect is 
most and statistically significant when the oil price volatility falls within the lower and 
upper bounds of the threshold estimates (c1 and c2).  
Fourth, the value of slope parameter () from the LSTR model is relatively 
higher for consumer discretion,  financial and material sectors with the gamma value 
of 9.09, 10.00 and 48.06 respectively, while the consumer staple, energy and industrial 
sectors exhibit relatively smoother transition with the gamma value of 2.638, 3.787 
and 1.59 respectively. For broader equity index, the transition is also appeared to be 
abrupt with a value of  of 19.26. More generally, the exhibition of higher level of () 
across the LSTR models for respective sectors and the broader equity index, the 
transition of oil return volatility from one regime to another regime is abrupt. Similarly, 
lower level of () suggests that the transition in volatility regime is smoother. Under 
non-linear regime, the financial, material and consumer discretionary sectors may react 
more rapidly to volatility in oil price as compared to consumer staple, industry and 
energy sectors. Though there are no similar studies at sectoral level in developed 
economy like Australia, but at market level, Jawadi et al. (2010) find a non-linear 
relationship between oil price and stock markets for US, France, Mexico, and 
Philippines. In sum, the null hypothesis of linearity is widely rejected across the 
models. This can be evidenced from the model that retains LSTR form. The prevalence 
of LSTR model suggests that oil return volatility follows two regimes, hence the 
existence of non-linearity in the volatility process between oil energy and equity 
markets, with high and low regimes being characterized by different dynamics. As 
hypothesized, there is a sectoral heterogeneity in response to oil return volatility under 
non-linear regime.  
 
CONCLUSIONS AND POLICY IMPLICATIONS 
 
This paper investigates how the threshold in the oil return volatility affects equity 
market volatility differently under linear and non-linear regimes both at market and 
sectoral levels in Australia. Our main findings suggest that the null hypothesis of 
linearity between oil return volatility and equity market volatility for six out of 10 
sectors and the aggregate equity market index is rejected. The retention of LSTR model 
suggests that the oil return volatility has high and low regimes that affect equity 
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markets differently across the sectors. The relationship between the degrees of oil 
return volatility and equity market uncertainty is widely positive under non-linear 
regime, and significantly positive for four sectors. Those include consumer discretion, 
financial, industrial and material. Under linear regime, we find a negative relationship 
between oil return volatility and equity uncertainty for all sectors except for consumer 
discretion and consumer staples sectors. Further, from transition functions, we find that 
the regime switch from lower to higher level is abrupt for financial and industrial 
sectors. For the rest of the sectors, the transitions are rather smooth. This suggests that 
the speed at which both financial and industrial sectors respond to oil return volatility 
at non-linear regime is faster than all other sectors. 
The findings of this study are expected to be of significant interest to 
investors, firms as well as to policy makers. First, since the impact of volatility on 
equity market uncertainty at sectoral as well as market levels is diverse, this may 
provide a diversification benefit of having sectoral level investment allocation. The 
results also show that some sectors are quicker in responding to heightened volatility. 
These findings are helpful as a guide for sectoral rotation strategies. Secondly, in view 
of the increased volatility of oil prices due to a negative impact of oil price shock and 
the resultant surge of uncertainty, Australian firms could formulate their short and long 
run investment plans based on volatility threshold level. Thirdly, there is a need for 
public policy formulation to reduce the adverse impacts of increased oil price 
uncertainties on the Australian economy during periods of unforeseen random events 
including depressions and crises. Since the exceeding volatility threshold seems to 
dominate the overall uncertainty both at sectoral and market levels, it could be 
worthwhile for the government to use temporary oil price regulation mechanisms as 
well as to ensure credible and if needed, regulated information flow that are likely to 
be central to business decision making for firms facing uncertainties with volatile 
equities due to oil price shocks. Fourthly, at sectoral level, some form of hedging 
mechanisms can be adopted to avoid any negative impact of excessive volatility on 
stock market performance.  Finally, our findings suggest that equity returns are highly 
volatile for Australian industrial sector that fares a major share in the economy 
comprising a range of manufacturing and distribution of capital goods, commercial 
and transportation services industries.  
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